A room-temperature skyrmion-hosting compound Co 8 Zn 8 Mn 4 has been examined by means of soft X-ray absorption spectroscopy, resonant small-angle scattering and extended reference holography. An element-selective study was performed by exciting the 2p-to-3d transitions near Co and Mn L 2,3 absorption edges. By utilizing the coherence of soft X-ray beams the element-specific realspace distribution of local magnetization at different temperatures has been reconstructed using iterative phase retrieval and holography with extended reference. It was shown that the magnetic moments of Co and Mn are ferromagnetically coupled and exhibit similar magnetic patterns. Both imaging methods provide a real-space resolution of 30 nm and allowed to record a magnetic texture in the temperature range between T = 20 K and T = 120 K, demonstrating the elongation of the skyrmions along the principal crystallographic axes at low temperatures. Micromagnetic simulations have shown that such deformation is driven by decreasing ratio of symmetric exchange interaction to antisymmetric Dzyaloshinskii-Moriya interaction in the system and effect of the cubic anisotropy.
, and temperature gradients [38] [39] [40] .
In the past decade skyrmion textures have been extensively studied by means of smallangle neutron scattering (SANS) [41] [42] [43] (Fig. 1d ).
In the case of the HERALDO sample we fabricated the sample aperture by a different fabrication approach: a large hole with a diameter of 6 µm was drilled in the gold-coated membrane, and covered by 1 µm-thick gold plate fabricated by FIB from a bulk specimen. Then, a circular sample aperture with a diameter of 700 nm and a reference slit with a length of 1 µm and width 40 nm were milled in the Au plate (Fig. 1f) . The slit length and distance from the aperture were chosen according to the separation conditions preventing the overlapping of sample autocorrelation and sample-reference cross-correlation at the reconstruction 66 .
To prevent the specimen damage by Ga + ions in the aperture and reference milling process the thin plate was fixed to the membrane by means of a tungsten contact after the mask treatment (Fig. 1e) . For both RSXS to the Au wires sputtered onto the membrane 49 , that is irrelevant for this study.
and HERALDO the thin plates were attached to the corresponding membranes by the single tungsten contacts (Fig. 1g ) to avoid the possible strain 50, 67 .
The RSXS setup at Photon Factory, Japan was equipped with a high-vacuum chamber with a background pressure of A ex is in the very good qualitative agreement with the temperature dependence (Fig. 9 ).
The shoulder in Fig. 9 at A ex between 5 - Soft X-ray imaging methods allow to simultaneously obtain element-selective realspace information and will be useful for further investigations of non-trivial magnetic textures in thin plates of polar magnets, since
Néel-type skyrmions produce no contrast in Lorentz transmission electron microscopy.
